Trigonometric Identities and Laws

Opposite Angle Identities

Supplementary Angle Identities

Pythagorean Identities

sin (—0) = —sin0
cos (—0) = cos (0)
tan (—0) = —tanO

Law of Sines

sinA _ sinB ; ;
% -~ p o ab=sinA:sinB

Law of Cosines
¢ = a2 + b? — 2ab-cos(C)

Law of Tangents

a+b _ tan[%(A+B)]
a-b ~ tan[¥2(A-B)]

Sum/Difference Identities
sin(uxv)=sinu-cosv+cosu-sinv

cos(u+v)=cosu-cosvzsinu-sinv
tanu +tanv

tanutv)=———m

l¥tanu-tanv

Double-Angle Identities
sin2u=2sinu-cosu

COS 2U = c0S? u — sin® u
=2cosu—1=1-2sin’u
2 tanu

tan 2u = T @a

Half-Angle Identities
sin YaU = +/14(1 - cos u)

(Sign depends on guadrant of angle %2u)

COS YoU = +\[¥4(1 + cos u)

(Sign depends on gquadrant of angle %2u)

l-cosu _ sinu
sinu ~ l+cosu

tan You =

sin (mt—0) = sind
cos (m—0) = —cos6
tan (m—0) = —tano

cos’0+sin0=1
1+ tan? 6 = sec?0
cot? 6 + 1 = csc?0

Co-Function Identities
sin ("2 — x) = cos X
tan ("2 — x) = cot X
sec ("2 — x) = csc X

cos ("2 — x) =sin X
cot (" — x) = tan x
csc ("2 — x) = sec X

Power Reducing ldentities
sinu = %(1 — cos 2u)
cos?u = ¥(1 + cos 2u)

_1-cos2u
~ 1+cos2u

tan®u

Sum-to-Product Identities

inu+siny = 2(sin“Y . cos UV
sinu+sinv = 2(sin5* - cos 5¥)
: S Ty
sinu—sinv = 2(cos ¥ - sin *5¥ )

U+V. u-v

cos u +cos v = 2(cos )
u+v . Qi u-v )

COSuU—COSV= —2(sm -

Product-to-Sum lIdentities

sin u - sin v = %[cos(u-v) — cos(ut+v)]
COS U - COS V = ¥Y5[cos(u-V) + cos(u+V)]
sin u - cos v = Y[sin(utv) + sin(u—v)]



